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barren, the dredge can be transferred elsewhere or sold. The Government Inspector, in fact, reported in 1900 x that in some parts of New Zealand no-other form of mining would be entertained as an investment. Dredging on rivers is a far cheaper method of treating the gravel than any other, but any great extension in the future will doubtless be in inland work. The amount of water required is small, the risk of loss by floods or any kind of accident infinitesimal, and the labour costs trifling.
Difficulties in Dredging.—The difficulties of raising the gravel due to the occurrence of tree trunks or large boulders are obvious. Nevertheless, the chief difficulty is to save the fine gold in the gravel. The losses of gold are often large, though seldom considered. In one New Zealand dredge, it was found as the result of treating measured quantities of tailings that gold amounting to 2 grains per cubic yard of tailings treated was lost.2 The yield on the dredge was about 3 grains per cubic yard, so that only 60 per cent, of the gold was saved. When there is an " overburden " or layer of clay above the auriferous material, it is found that lumps of clay and water carrying clayey matter in suspension are responsible for the losses of gold. The best method of avoiding these losses is to strip off the overburden of clay before attempting to raise and wash the auriferous gravel.
The bottom on which the gold-bearing material rests is also of importance. A hard bed rock prevents the gold lodged in its crevices from being icmoved by the dredge. Soft bed-rock partly decomposed in situ is, on the other haod, an excellent bottom for dredging. A soft tenacious clay underlying the gravel causes loss of gold in washing. A. F. J. Bordeaux 3 mentions-the great difficulty in dredging in French Guiana due to a tenacious clay, which must be puddled by hand in the sluices to free the gold contained in, or picked up by, it. In a dredge the clay sticks tightly to the buckets and goes round and round in spite of all water jets. It is necessary to dislodge it with shovels.
One of the greatest sources of expense in gold-dredging is the repair of the bucket-line, including the tumblers. Stones carried between the tumblers and the buckets break or bend the latter. In 1905 such repairs amounted to one-third of the entire operating expenses, and was the cause of 3(.) per cent, of the time lost in stoppages.* Wooden hulls of dredges are destroyed by insects in tropical countries, and are now being replaced by steel.
Cost of Dredging.—The capital expenditure on a dredging plant in New Zealand varies from about £2,500 for a small dredge, with a theoretical lifting capacity of 60 cubic yards per hour, to £10,000 for a dredge capable of lifting 150 cubic yards per hour, and far more for the modern large dredges-treating 250,000 cubic yards per month. The working cost of a small dredge is given as about 1 oz. of gold per day in New Zealand,5 or about twopence per cubic yard of gravel treated. The cost of working in Western America is stated to be about four cents per cubic yard in a case where the power was supplied by steam from coal.6 Working costs at Oroville, California, are given by Postlethwaite as ranging from 3*66 to 8-7 cents per cubic yard.7
1 Report on Dept. of Mines of New Zealand; 1899-1900, p. 41.
2 Report on Dept. of Mines of New Zealand, 1899-1900, p. 41.
3 Bordeaux, Trans. Amer. Inst. Mng. Eng., 1910, 41, 587.
* Cal. State Mng. Bureau, Bulletin 36,1905 ; Trans. Amer. Inst. Mnff. JSno.. 1909, 40, 504.
5 Loc. cit.
6 Grothe, Mineral Industry, 1899, p. 33G.
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